Abstract: The objective of this study was to optimize germination time and temperature for maximizing the content of γ-aminobutyric acid (GABA), total phenolic compounds (TPC), and antioxidant activity in purple corn sprouts by using Response Surface Methodology (RSM). The phenolic composition of purple corn sprouts obtained in the optimal conditions was analysed by HPLC-DAD-ESI/MS. Temperature of 26 ºC and time of 63 h were found to be the optimal germination conditions since they enhanced 3.5-fold GABA content compared with seeds. These conditions, however, reduced ~30 and ~15% TPC and antioxidant activity, repectively, in purple corn. The models developed showed high coefficients of determination, demonstrating their adequacy to explain the variations in experimental data. Sprouts obtained in the optimal conditions presented anthocyanins as the most abundant phenolic class, detected mainly as cyanidin, pelargonidin, and peonidin glycosides or their malonyl derivatives. Hydroxycinnamic acids derivatives and flavonols were detected as minor compounds. Thus, germination at 26 ºC for 63 h can be considered as an innovative strategy for diversifying the utilization of purple corn, providing at the same time sprouts with high levels of phytochemicals. Purple corn sprouts may constitute promising health-promoting foods. 
compounds observed during cereal germination will depend on germination conditions. To our knowledge,
23
there is a lack of information regarding the effect of germination conditions on the phytochemical content and 24 antioxidant activity of purple corn. Therefore, the objective of this study was to determine optimum 25 germination conditions to produce germinated purple corn with improved content of GABA, phenolic 26 compounds, and antioxidant activity by using Response Surface Methodology (RSM). The phenolic 27 composition of purple corn sprouts obtained in the optimal conditions was also evaluated. 
Germination process

11
Purple corn seeds were hygienised with 0.1% sodium hypochlorite (seeds: NaOCl ratio, 1:5 w/v) for 30 min 12 and then grains were rinsed with distilled water until reaching neutral pH. Afterwards, purple corn seeds were 13 soaked in distilled water (seed: water ratio, 1:5 w/v) at room temperature for 24 h. After draining the soaking 14 water, hydrated seeds were placed in germination trays on wet filter paper. The trays were introduced in the 15 germination chamber (G-120 model, ASL Snijders International S.L., The Netherlands) with a water 16 circulating system to keep 90% air humidity. Germination was performed in darkness at temperatures in the 17 range 12-28 ºC and times of 12-72 h, conditions selected according to the experimental response surface 18 model (Table 1) . Three replications were performed for each germination condition. coded factors levels for these variables are given in Table 1 .
22
The following second order polynomial equation was used to express responses as a function of 
15
Purple corn sprouts obtained at these conditions exhibited a TPC content that was 15% lower than that of non-16 germinated purple corn seed. 
12
The predicted response surface plot for the antioxidant activity of germinated purple corn as a 13 function of germination time and temperature is shown in Figure 2B . As can be observed from the figure, the Tables 3 and 4. 7 3.5.1. Anthocyanins. Up to 21 anthocyanin pigments were detected in raw and germinated purple corn (Table   8 3). Pigments were cyanidin (Cy), pelargonidin (Pg) or peonidin (Pn) derivatives, as demonstrated for their 9 UV-vis spectra and mass spectral data. Peaks 7, 8, 10, 12 and 15 were identified as Cy 3,5-diglucose (peak 7),
10
Cy 3-glucoside (peak 8), Pg 3-glucoside (peak 10), Pn 3-glucoside (peak 12) and delphinidin 3-glucoside
11
(peak 15). The identity of these compounds was elucidated by comparison of their chromatographic 12 characteristics and absorption spectra with data in our library and confirmed by mass analysis (Table 3) .
13
Compounds 1-6 and 9 were assigned to condensed pigments containing C-C linked anthocyanin (Cy, Pn or 14 Pg) and (epi)catechin residues. These compounds presented bathochromic shifts in the visible region of their 15 absorption spectra with regard to the parent anthocyanin (Table 3) 
21
In agreement with our results, previous studies showed that ferulic acid derivatives were the most 
1
Results showed significant differences in the phenolic profile between germinated and non-germinated purple 2 corn (Tables 5 and 6 ).
3
Anthocyanin was the most abundant phenolic class detected in purple corn seeds and sprouts (Table 5) Table 5 , germination brought about a significant (P≤0.05) reduction of most of the anthocyanins present 13 in purple corn seeds, with the exception of peonidin malonyl derivatives that significantly increased (P≤0.05) 14 after germination. As it was observed for seeds, Cy-3-O-glucoside was the predominant compound found in 15 purple corn sprouts, accounting for 26% of the total anthocyanin content, followed by Cy 3-O-(6''-16 malonylglucoside) and Pn 3-O-(6''-malonylglucoside), compounds that constituted 16% and 7%, respectively, 17 of the total anthocyanins. These changes of anthocyanins observed during germination caused significant 18 differences (P≤0.05) in the total content of these compounds between raw and germinated purple corn.
19
Important variations of non-anthocyanin compounds were observed during germination (Table 6 ).
20
The most outstanding changes found as consequence of germination were the reduction of kaempferol-3-O- Figure 1 
